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METHOD AND APPARATUS FOR ROUTING DATA-CARRYING 

OPTICAL SIGNALS 

Field of the Invention 

The present invention relates to the field of data packet switching. More 
particularly, the invention relates to a method and apparatus for routing 
high speed optical data by using a control header which comprises an 
optical routing address that is transmitted optically. 

Background of the Invention 

Many modern communication networks employ optical transmission of 
data packets. The main advantage of optical transmission is almost 
unlimited bandwidth, which allows transmitting data at high rates. Data 
is divided into packets, each of which containing information that should 
be delivered to a destination, and a header that contains the routing data. 
The routing data comprises address information which is used to route the 
data through a series of switching nodes to its destination. Each switching 
node decodes the address information by processing the header 
information and switching the packet onto a proper communication link 
(usually using a routing table that is stored in each switching node). The 
same procedure is repeated at the next node and so forth, until the packet 
reaches its destination. 

Conventional routing methods of data packets in optical networks employ 
electrical processing of the header information, which is carried out at 
each switching node. However, due to hardware limitations such electrical 
processing is performed in a relatively low rate, and therefore the 
"decision" made at each switching node, through which communication 
link to forward each packed is delayed. Therefore, the overall delay time of 
each delivered packet from source to destination is increased. 
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US Patent 5,253,250 discloses an apparatus for switching of high speed 
optical data with the header information transmitted separately on a 
sub-carrier frequency. The header information is sub-carrier multiplexed 
with the data packet and is then transmitted at a lower rate than the 
information frame rate, so as to allow header processing by less expensive 
receivers. However, the data packet is delayed by an optical buffer for the 
time required for the switch to process the header information. 

European Patent Application EP 794683A2 discloses an optical ATM 
self-routing switching system with reduced routing header bits. The 
switching system comprises a plurality of interface means responsive to an 
incoming ATM cell for producing an optical ATM cell containing a routing 
bit located in a time slot corresponding to the its destination. This allows 
to reduce the optical header bits and improve the data throughput. 
However, the remaining bits in the header are still electrically processed 
and therefore the routing of the optical information data is delayed. 

US Patent 5,912,753 discloses an optical network in which a packet is 
routed by performing a logic operation between an address word carried in 
its header and a predetermined discriminator word. A routing decision is 
made according to the result of the logic operation. However, the logic 
operation is performed by electrically processing and therefore the routing 
of the optical information data is delayed. 

US Patent 5,617,233 discloses a transparent optical node (TON) structure 
for use in optical packet switching architecture. Routing is performed by 
using a separate wavelength to carry the header information. The header 
portion of the packet is removed from the data portion and can be 
rewritten before reinsertion. Still, even only the header portion requires 
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processing time to determine the desires routing decision, and therefore 
delays the packet routing. 

US Patent 5,982,516 discloses an optical network in which data signals 
are encoded with a wavelength that corresponds to the destination 
address, so that data is routed in accordance with which of the switch 
characteristic wavelengths, matches the data encoding wavelength. 

All the methods described above have not yet provided satisfactory 
solutions to the problem of providing method and apparatus for routing 
high speed optical data by using an optical routing address. 

It is therefore an object of the present invention to provide a method and 
apparatus for routing high speed optical data, which overcome the 
drawbacks of prior art. 

it is another object of the present invention to provide a method and 
apparatus for routing high speed optical data by using a control header 
which comprises an optical routing address that is transmitted optically. 

It is another object of the present invention to provide a method and 
apparatus for routing high speed optical data by using an optical routing 
address which requires simple electrical processing. 

Other objects and advantages of the invention will become apparent as the 
description proceeds. 

Summary of the Invention 

The present invention is directed to a method for routing optical data, 
comprising transmitting optical addressing data to an optical router, 
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assigning an appropriate optical link in the optical router by using the 
addressing data, and transmitting the optical data via the optical link 
assigned. One or more optical addressing links for carrying optical 
addressing signals are routed, wherein a combination of the optical 
addressing signals provides addressing information required for 
establishing an address for routing the optical data signals and wherein 
the optical data signals are transmitted via an optical data link. First 
optical addressing signals are generated by converting signals identifying 
a destination address into corresponding optical addressing signals. The 
optical addressing signals are transmitted over one or more optical 
addressing links to a first router and the optical data signals are 
concurrently or subsequently transmitted to the first router via an optical 
data link. Preferably, second optical addressing signals are generated, 
defining the next section of a transmission path extending from the first 
router towards the destination address. The second optical addressing 
signals are transmitted over one or more optical addressing links 
extending between the first router and a second router. The optical data 
signals are concurrently or subsequently transmitted to the second router 
via an optical data link extending between the first router and the second 
router. The process is repeated until the optical data signals are 
transmitted to the destination address via subsequent routers located 
along a transmission path extending towards the destination address. 

The information may be extracted from at least one of the optical 
addressing signals transmitted at one of two binary illumination states. At 
least one of the optical addressing signals may be transmitted at a certain 
illumination level whereas at least one other optical addressing signal is 
presented by absence of illumination. 
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According to another embodiment of the invention, at least two of the 
optical addressing signals may be transmitted each at substantially the 
same wavelength and at different illumination intensity and wherein each 
of the illumination intensities corresponds to a different addressing 
information. Alternatively, at least two of the optical addressing signals 
may be transmitted each at substantially the same intensity and at a 
different wavelength, and. wherein each of the different wavelengths 
corresponds to a different addressing information. 

An optical address may be derived from a combination of at least two 
optical addressing signals each transmitted at a different wavelength 
and/or at a different intensity from the other. 

According to a preferred embodiment of the invention, the transmission of 
at least one of the optical data signals is delayed until the following steps 
are performed: 

a) decoding the optical addressing signals; 

b) deriving addressing information from the decoded optical 
addressing signals; and 

c) if required, generating another, or using the, optical routing address 
for further routing of the optical data signals. 

The transmission of the at least one of the optical data signals may be 
delayed by allowing the at least one of the optical data signals to pass 
through an optic fiber of a length corresponding to a desired delay in the 
transmission. 

In accordance with yet another preferred embodiment of the invention, 
optical data signals are routed by: 
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a) generating first optical addressing signals by converting the 
signals identifying a destination address into corresponding optical 
addressing signals; 

b) assigning optical addressing links towards the destination 
address; 

c) establishing a data transmission path between a transmission 
source transmitting the optical addressing signals over one or more and a 
destination for the transmission of the optical data signals; 

d) transmitting an indication that the optical data signals can be 
forwarded towards their destination; 

e) receiving the indication; and 

f) transmitting the optical data signals towards the destination along 
the data transmission path. 

The indication may be an optical indication signal, transmitted to the 
transmission source via the data transmission path, an electric indication 
signal, and the like. 

The invention is also directed to an apparatus for transmitting optical 
data signals using one or more optical addressing links for carrying optical 
addressing signals, the combination of which provides addressing 
information required for establishing an address for routing the optical 
data signals that are transmitted via an optical data link. 
By still another embodiment of the invention, the apparatus comprises: 

a) means for generating first optical addressing signals by converting 
signals identifying a destination address into corresponding optical 
addressing signals; 

b) means for transmitting the optical addressing signals over one or 
more optical addressing links to a first router; and 
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c) means for transmitting the optical data signals to the first router 
via an optical data link. 

According to another embodiment of the invention there is provided an 
apparatus that comprises: 

a) means for receiving first optical addressing signals; 

b) means for generating second optical addressing signals associated with 
the next section of a transmission path extending towards the destination 
address; 

c) means for transmitting the second optical addressing signals over one or 
more optical addressing links extending towards the destination address; 

d) means for receiving the optical data signals; and 

e) means for transmitting the optical data signals received towards the 
destination address. 

According to a preferred embodiment of the invention, the apparatus 
comprises: 

a) means for delaying optical data signals; 

b) means for decoding the optical addressing data; 

c) means for deriving addressing information from the decoded optical 
addressing signals; and 

d) means for generating optical routing address for further routing of 
optical data signals. 

An optic fiber may be included for delaying the transmission of at least 
one of the optical data signals and means for directing the at least one of 
the optical data signals to pass through the optic fiber. 

According to still a further embodiment of the invention there is provided 
an apparatus that comprises: 
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a) means for receiving optical addressing signals; 

b) circuitry for converting received optical addressing signals into routing 

signals; 

c) a memory for storing predetermined and/or updated routing signals; 

d) circuitry for comparing the routing signals with stored electrically 

represented addressing data stored in the memory; 

e) means for generating optical addressing signals corresponding to said 
optical data signals' destination address; 

f) means for transmitting said optical addressing signals over one or more 
optical addressing links towards said destination address; and 

g) circuitry for directing the incoming optical data signals to the 

corresponding outgoing optical data link by controlling the optical 
connection between incoming and outgoing optical paths according to 
the results of the comparison. 

By another aspect of the present invention, there is provided a system 
comprising : 

a) at least one data source for sending optical data signals to a 
destination over an optical data link; 

b) at least one destination for receiving optical data signals sent 
from the source over the optical data link; and 

c) at least one optical router for routing optical data signals 
transmitted from the data source towards the destination, 
according to optical addressing data transmitted to the optical 
router before assigning an appropriate optical link in the optical 
router by using the addressing data. 

In accordance with an embodiment of the invention, the 
telecommunication system provided comprises: 
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a) means for generating first optical addressing signals by converting the 
signals identifying a destination address into corresponding optical 
addressing signals; 

b) means for transmitting the optical addressing signals over one or more 
optical addressing links towards the destination address; 

c) a data transmission path extending between a transmission source and 
a destination for the transmission of the optical data signals; 

d) means for transmitting to the transmission source an indication that 
the optical data signals can be forwarded towards their destination; 

e) means for receiving the indication; and 

f) means for transmitting the optical data signals responsive to receiving 
said indication, towards the destination along the data transmission path. 

Preferably, the telecommunication system comprises one or more optical 
addressing links for carrying a combination of optical addressing signals to 
the router, the combination provides addressing information required for 
establishing an address for routing the optical data signals. 

By using the term optical data signals, it is meant to include data-carrying 
optical signals, out-band optical signals, message's optical signals, 
indication optical signals, addressing optical signals and the like. By using 
the term routing signals, it is meant to include any type of signals (e.g., 
electrical digital or analogue signals) that can be extracted from the 
received optical address and used for controlling optical routing hardware 
according to the received addressing information. 

Brief Description of the Drawings 

The above and other characteristics and advantages of the invention will 
be better understood through the following illustrative and non-limiting 
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detailed description of preferred embodiments thereof, with reference to 
the appended drawings, wherein: 

Fig. 1 schematically illustrates the structure of a conventional 
optical data network; 

Fig. 2 schematically illustrates the structure of a routing system of 
data carrying light beam used in an optical router, according to a preferred 
embodiment of the invention; 

Fig. 3 schematically illustrates the generation of an optical address, 
according to a preferred embodiment of the invention; 

Fig. 4 schematically illustrates the decoding of an optical address, 
according to a preferred embodiment of the invention; and 

Fig. 5 schematically illustrates the structure of a router with optical 
addressing system, according to a preferred embodiment of the invention. 

Detailed Description of Preferred E mbodiments 

Fig. 1 schematically illustrates the structure of a conventional optical data 
network. The system 100 comprises a plurality of routers 101a to lOle, 
each of which is used to direct data carried from a source to a destination 
by way of an optical signal routed through several routers that are 
connected by a set of optical links 102a to 102i, such as optic fibers. For 
example, data from source S intended to destination Dl can be directed to 
its destination by routers 101a and 101b trough links 102a, 102b and 
102d, or alternatively by routers 101a 101c and 101b trough links 102a, 
102c, 102i and 102d. Each router comprises a routing table which 
determines to which router and through which link the data will be 
forwarded at each step, until the last router opens (or switches) the 
corresponding link to the destination. These routing tables are periodically 
updated according to varied traffic loads and network availability. IP 
routing procedure as known in the art per se is an example of a procedure 
where such a periodic update is carried out. Each router comprises an 
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array (a "router matrix") of controlled optical switches that are activated 
according to the destination address and to the updated routing tables. 
Conventional optical switching schemes employ electrical processing of 
each data packet by reading the header information and extracting the 
destination address of that packet. The extracted address is presented to 
the routing table of each router and in response the router selects the next 
router and a corresponding optical link, through which the optical (data 
carrying) signal will be forwarded so as to proceed to its proper 
destination. In addition, the router may also convert the extracted address 
to another address which represents the destination in the routing table of 
the next router (i.e., each router may have different address code for the 
same destination). Typically, the switching operation is carried out by 
deflecting the light beam using a device such as electrically controlled 
prisms, mirrors, liquid crystals and the like. 

Contrary to prior art routing scheme, a preferred embodiment of the 
present invention is schematically illustrated in Fig. 2, wherein the 
structure of a routing system of data carrying light beam used in an 
optical router, is illustrated. The system 200 comprises an optical link 201 
which comprises an optical data bus 202 and an optical address bus 203. 
The optical data bus 202 may consist of an optic fiber which is connected 
between the router and the data source S and/or its neighboring routers. 
The optical address bus 203 consists of a bundle of optic fibers which 
together form the routing address by an optical image. For example, if the 
bundle comprises eight fibers, each fiber may represent at least two logical 
states, in case when a binary address is used. The first logic level may 
emulate a "1" logic by illuminating the fiber with laser radiation (light) 
emitted from a laser diode and the second logic level may emulate a "0" 
logic by deactivating the laser diode (no light in the fiber). This binary 
combination allows to obtain up to 256=2 8 different routing addresses. The 
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optical image thus received is detected by an array of electro-optical 
address detectors 204 by using a plurality of photo-sensitive elements 
(e.g., a photodiode) each located at the end of each fiber. Each of the 
photo-sensitive elements detects the emitted light and outputs a 
corresponding electric signal which is converted to a logic level. The 
combination of all logic levels of each fiber in the bundle forms the routing 
address. The routing address is compared with the contents of the routing 
table of the router and the comparison result is used to generate a control 
signal. The generated control signal is fed into a controller 205 which 
outputs a corresponding voltage to each optical switch within the router. 
In response, the array of optical switches contained in the router matrix 
206 is controlled so that the desired optical switch routes (deflects) the 
data carrying light arriving into the router through the optical data bus 
202 (from the source or from the preceding router), to the selected optical 
link that connect the current router to the next router. In parallel, a new 
optical address is generated using the address data which is stored in the 
routing table and the destination, so as to deliver a new addressing data to 
the next router. 

The new optical address is generated by an array of light emitting sources 
such as laser diodes, Light Emitting Diodes (LEDs) and the like, each of 
which is attached to an optic fiber within the bundle that leads to the next 
router. The resulting new optical address is carried by a new bundle of 
optic fibers 208, which in parallel with the data bus of the next optical link 
207, is directed to the next router. The next router decodes it and uses the 
(decoded) extracted address to route the arriving optical data to another 
router. This process continues from each router to the next router, while 
each router controls its optical switches to direct an incoming data 
carrying light beam according to the destination and the current contents 
of its routing table, until data carrying light beam can reach the last 
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router. Finally the last router allows the optical link to reach the 
destination. 

From that point the complete optical link (i.e., optical connection between 
source and destination) is open for data transmission from the data source 
to its destination, via the corresponding routers and optical links. 
According to a preferred embodiment of the invention, after opening the 
complete optical link for data transmission, an optical indication signal is 
transmitted from the last router via the opened link back to the source. 
This indication signals the data source that the complete optical link is 
open and enables the source to start transmitting data. Once the link is 
open, relatively large amount of data can be transmitted over the link to 
the destination. The indication signal may be for example light of a 
specific wavelength, which may even be visible, such as "coloring" the 
complete opened channel with red light. Of course, other signaling 
techniques may be implemented. The optical indication signal is detected 
at the source (e.g., by a photo-sensitive element) and enables data 
transmission. Since the signaling and routing addresses are delivered 
optically, the operations required to establish the link may be carried out 
relatively fast (essentially at light velocity). Therefore, the remaining 
electrical operations (optical address decoding/encoding and controlling the 
optical switches) are simplified and the whole transmission process is 
carried out rapidly. 

Of course, more addresses can be obtained according to another preferred 
embodiment of the invention, by using more options than the "ON/OFF' 
type of method described above. Such options may further comprise 
different illumination levels in each fiber and/or different wavelengths in 
each fiber (e.g., different colors of laser light) or any combination thereof, 
which substantially increase the number of addresses that can be obtained 
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using a given number of fibers in a bundle. Alternatively, using such 
options may decrease the number of fibers required in a bundle for a given 
number of addresses. 

Fig. 3 schematically illustrates the generation of an optical address, 
according to a preferred embodiment of the invention. The optical link 301 
comprises a laser diode 300 at its distal end, which emits light that is 
modulated by the data that shout be transmitted. The modulated light is 
radiated to an optic fiber 301. An array of N light emitting sources 302, 
such as laser diodes is controlled to generate a combination of 
lighted/unlighted pixels, each of which corresponds to a specific light 
emitting source. The light of each pixel is radiated into a corresponding 
optic fiber 303 and represents an element of the desired routing address. 
The optical link 301 also comprises the resulting bundle 304 of N optic 
fibers, which represents the optical address bus. The fibers in bundle 304 
may be arranged in a way that the optic image received therefrom 
represents the optical address as a vector 305, or as an array 306 having 
any applicable geometrical arrangement. In this example, the dark points 
in the vector 305 (or array 306) represent a lit fiber that corresponds to "1" 
logic and the brighter points represent an obscure fiber that corresponds to 
"0" logic. Therefore, the optical address in this example represents the 
binary combination "1,0,1,1,0,0,1,0,1,1,1" (of 2 11 possible combinations). 

Fig. 4 schematically illustrates the decoding of an optical address, 
according to a preferred embodiment of the invention. An array of N 
photo -sensitive components, such as photodiodes 401 are located at the 
end of each fiber 303 of the bundle (of N fibers) 304. Each photo -sensitive 
component receives the light emitted (if emitted) from its corresponding 
fiber and in response outputs a related electric signal which is then 
transformed into a corresponding logic level. The combination of N logic 
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levels forms the desired address, (of 2 N possible combinations in the case of 
"ON/OFF' keying method). 

Fig. 5 schematically illustrates the structure of a router with optical 
addressing system, according to a preferred embodiment of the invention. 
The router 500 comprises a router matrix 502 consisting of a plurality of 
voltage controlled optical switches 503. Incoming optical data carrying 
signal is input to the router matrix 502 via the data fiber 301. The bundle 
304 of address fibers are input into the electro-optical address detector 204 
and the address is extracted from the light information carried by the 
bundle 304. The address is compared to the contents of the router's routing 
table and a set of resulting corresponding signals is input to the controller 
205, which controls the optical switches 503 to open the desired optical 
path, so as to direct an incoming data carrying light beam to the output 
(next) optical cable 207. Cable 207 essentially comprises the address 
fibers' bundle 304, and data fiber 505. In addition, the resulting signals 
are input to an address generator 501, so as to generate a new optical 
address according to the current addressing information resulting from the 
combination of the routing table and the received optical address. The new 
optical address is transmitted via another bundle 304. 

According to another preferred embodiment of the invention, data packets 
can be transmitted from a router to the next router, by generating optical 
delay of the data carrying optical signal, so as to enable each router to 
decode the optical address and to allow the required optical link to the 
next router. Such delay may be obtained by using an optical link which is 
implemented by using a relatively long optic fiber. A longer fiber provides 
longer delay time. By doing so., packets can be transmitted via the optical 
link without waiting until the complete optical link is established. In 
addition, optical signaling from the last router back to the source, 



10146/99 



- 16 - 



indicating that the link is established is not required. Data packets are 
transmitted from the source to the first router over the data fiber (which is 
sufficiently long to delay the optical data), in parallel with their 
corresponding optical address which is optically transmitted over the 
address fibers' bundle. The router decodes the optical address and allows 
the corresponding link to the next router, according to its routing table. 
The delay time is determined so that the delayed optical data reaches the 
router after the corresponding link to the next router is already 
established and the next address is generated, and proceeds to the next 
router over another data fiber, which again delays the optical data, until 
the next router opens the next corresponding link. This process may be 
continued, until the optical data reaches the last router. 

Furthermore, such an arrangement for inducing delays in the 
transmission of optical data may also include devices such as amplifiers, 
receive/transmit units or any other applicable devices that are adapted to 
compensate for the signal degradation that may occur when long delay 
fibers are incorporated in the data transmission path. 

The above examples and description have of course been provided only for 
the purpose of illustration, and are not intended to limit the invention in 
any way. As will be appreciated by the skilled person, the invention can be 
carried out in a great variety of ways, employing more than one technique 
from those described above, all without exceeding the scope of the 
invention. 
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CLAIMS 

1. A method for routing optical data, comprising transmitting optical 
addressing data to an optical router, and transmitting said optical data 
after assigning an appropriate optical link in said optical router by said 
addressing data. 

2. In a telecommunication system, a method for routing optical data 
signals using one or more optical addressing links for carrying optical 
addressing signals, wherein a combination of said optical addressing 
signals provides addressing information required for establishing an 
address for routing the optical data signals and wherein said optical data 
signals are transmitted via an optical data link. 

3. In a telecommunication system, a method for routing optical data 
signals, which method comprises: 

a) generating first optical addressing signals by converting signals 

identifying a destination address into corresponding optical addressing 
signals; 

b) transmitting said optical addressing signals over one or more 
optical addressing links to a first router; and 

c) concurrently or subsequently, transmitting said optical data signals 
to said first router via an optical data link. 

4. A method according to claim 3, further comprising the steps of: 

d) generating second optical addressing signals associated with the 
next section of a transmission path extending from said first router 
towards said destination address; 
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e) transmitting the second optical addressing signals over one or more 
optical addressing links extending between said first router and a second 
router; 

f) concurrently or subsequently, transmitting said optical data signals 
to said second router via an optical data link extending between said first 
router and said second router; and 

g) repeating steps (d) to (f) until said optical data signals are 
transmitted to said destination address via subsequent routers located 
along a transmission path extending towards said destination address. 

5. A method according to any one of the preceding claims, wherein at least 
one of the optical addressing links and/or the optical data link is an optic 
fiber. 

6. A method according to any one of claims 2 to 4, wherein the information 
extracted from at least one of the optical addressing signals transmitted at 
one of two binary illumination states. 

7. A method according to any one of claims 2 to 4, wherein at least one of 
the optical addressing signals is transmitted at a certain illumination 
level whereas at least one other optical addressing signal is presented by 
absence of illumination. 

8. A method according to any one of claims 2 to 4, wherein at least two of 
the optical addressing signals are transmitted each at substantially the 
same wavelength and at a different illumination intensity and wherein 
each of the illumination intensities corresponds to a different addressing 
information. 
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9. A method according to any one of claims 2 to 4, wherein at least two of 
the optical addressing signals are transmitted each at substantially the 
same intensity and at a different wavelength, and wherein each of the 
different wavelengths corresponds to a different addressing information. 

10. A method according to any one of claim 6 to 8, wherein an optical 
address is derived from a combination of at least two optical addressing 
signals each transmitted at a different wavelength and at a different 
intensity from the other. 

11. A method according to any one of the preceding claims, wherein the 
transmission of at least one of the optical data signals is delayed until 
the following steps are performed: 

a) decoding said optical addressing signals; 

b) deriving addressing information from the decoded optical' addressing 
signals; and 

c) if required, generating another, or using said, optical routing address 
for further routing of said optical data signals. 

12. A method according to claim 11, wherein the transmission of said at 
least one of the optical data signals is delayed by allowing said at least one 
of the optical data signals to pass through an optic fiber of a length 
corresponding to a desired delay in the transmission. 

13. In a telecommunication system, a method for routing optical data 
signals, which method comprises: 

a) generating first optical addressing signals by converting the signals 
identifying a destination address into corresponding optical addressing 
signals; 

b) assigning optical addressing links towards said destination address; 
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c) establishing a data transmission path between a transmission source 

transmitting said optical addressing signals over one or more and a 
destination for the transmission of the optical data signals; 

d) transmitting to said transmission source an indication that said optical 

data signals can be forwarded towards their destination; 

e) receiving said indication at said transmission source; and 

f) transmitting said optical data signals towards said destination along 

said data transmission path. 

14. A method according to claim 13, wherein step (f) is delayed until 
step (e) is completed. 

15. A method according to claim 13, wherein the indication is an optical 
indication signal. 

16. A method according to claim 15, wherein the optical indication 
signal is transmitted to the transmission source via the data 
transmission path. 

17. A method according to claim 15, wherein the indication is an 
electric indication signal. 



18. Apparatus for routing optical data signals using one or more optical 
addressing links for carrying optical addressing signals, the combination 
of which provides addressing information required for establishing an 
address for routing the optical data signals that are transmitted via an 
optical data link. 
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19. Apparatus for routing, optical data signals, said apparatus 
comprises: 

a) means for generating first optical addressing signals by converting 

signals identifying a destination address into corresponding optical 
addressing signals; 

b) means for transmitting said optical addressing signals over one or more 
optical addressing links to a first router; and 

c) means for transmitting said optical data signals to said first router via 

an optical data link. 

20. Apparatus according to any one of claims 18 to 19, comprising at least 
one of the optical addressing links and/or the optical data link which is an 
optic fiber. 

21. Apparatus according to any one of claims 18 to 20, in which at least 
one of the optical addressing signals is transmitted by using one of two 
binary illumination states. 

22. Apparatus according to one of claims 18 to 20, in which at least one of 
the optical addressing signal is transmitted at a certain illumination level 
and at least another optical addressing signal is presented by absence of 
illumination. 

23. Apparatus according to any one of claims 18 to 20, in which at least 
two of the optical addressing signals are transmitted at substantially 
similar wavelength and at a different illumination intensity, and each of 
the illumination intensities corresponds to a different addressing 
information. 
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24. Apparatus to any one of claims 18 to 20, wherein at least two of the 
optical addressing signals are transmitted at a different wavelength, and 
each of the different wavelengths corresponds to a different addressing 
information. 

25. Apparatus according to Claim 24, wherein said at least two of the 
optical addressing signals are transmitted at substantially similar 
intensity. 

26. Apparatus according to any one of claim 18 to 20, in which at least two 
of the optical addressing signals are transmitted each at a wavelength and 
intensity that are different from the wavelength and intensity of the other 
one of said at least two of the optical addressing signals, 

27. Apparatus according to any one of claims 18,to 26, further comprising: 

a) means for delaying optical data signals; 

b) means for decoding said optical addressing data; 

c) means for deriving addressing information from the decoded optical 
addressing signals; and 

d) means for generating optical routing address for further routing of 
optical data signals. 

28. Apparatus according to claim 27, comprising an optic fiber for delaying 
the transmission of at least one of the optical data signals and means for 
directing said at least one of the optical data signals to pass through said 
optic fiber. 

29. Apparatus for routing optical data signals, comprising: 

a) circuitry for converting received optical addressing signals into routing 
signals; 
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b) a memory for storing predetermined and/or updated routing signals; 

c) circuitry for comparing the routing signals with addressing data stored 

in the memory; and 

d) circuitry for directing the incoming optical data signals to the 
corresponding outgoing optical data link by controlling the optical 
connection between incoming and outgoing optical paths according to the 
results of the comparison. 

30. A telecommunication system comprising one or more optical addressing 
links for carrying a combination of optical addressing signals to the router, 
the combination provides addressing information required for establishing 
an address for routing the optical data signals. 

31. A telecommunication system comprising: 

a) means for generating first optical addressing signals by converting 
signals identifying a destination address into corresponding optical 
addressing signals; 

b) means for transmitting said optical addressing signals over one or more 
optical addressing links towards said destination address; 

c) a data transmission path extending between a transmission source and 
a destination for the transmission of the optical data signals; 

d) means for transmitting to said transmission source an indication that 
said optical data signals can be forwarded towards their destination; 

e) means for receiving said indication ; and 

f) means for transmitting said optical data signals responsive to receiving 
said indication, towards said destination along said data transmission 
path. 

32. A system according to claim 31, wherein the indication is an optical 
indication signal. 
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33. A system according to claim 32, in which the optical indication signal 
is transmitted to the transmission source via the data transmission path. 

34 A system according to claim 31, in which the indication is an electric 
indication signal. 

35. Apparatus for generating optical addressing signals for routing optical 
data signals adapted to be transmitted via an optical data link, 
comprising: 

a) one or more controllable light sources; and 

b) a control circuitry for causing each of said controllable light sources to 
emit light, of a wavelength and/or of illumination intensity, according 
to an electrical addressing signal that corresponds to a specific address 
element. 

36. Apparatus according to claim 35, further comprising: 

c) one or more optical links, each of which is associated with said one or 
more controllable light sources, for optically transmitting one or more 
optical address signals in parallel with, or prior to, the routed optical data 
signals. 

37. Apparatus for transmitting optical data signals, comprising: 

a) means for generating optical addressing signals by converting signals 
identifying a destination address into corresponding optical addressing 
signals; 

b) means for transmitting said optical addressing signals over one or more 
optical addressing links towards said destination address; and 
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c) means for transmitting said optical data signals towards said 
destination. 

38. An apparatus according to Claim 37, further comprising means for 
receiving an indication that said optical data signals can be forwarded 
towards their destination, wherein said means for transmitting said 
optical data signals is adapted to transmit the optical data signals towards 
said destination responsive to receiving said indication. 

39. Apparatus for routing optical data signals, comprising: 

a) means for receiving optical addressing signals; 

b) circuitry for converting received optical addressing signals into routing 

signals; 

c) a memory for storing predetermined and/or updated routing signals; 

d) circuitry for comparing the routing signals with addressing data stored 

in the memory; and 

e) means for generating optical addressing signals corresponding to said 
optical data signals' destination address; 

f) means for transmitting said optical addressing signals over one or more 
optical addressing links towards said destination address; and 

g) circuitry for directing the incoming optical data signals to the 
corresponding outgoing optical data link by controlling the optical 
connection between incoming and outgoing optical paths according to the 
results of the comparison. 

40. A telecommunication routing apparatus comprising: 

a) means for receiving first optical addressing signals; 

b) means for generating second optical addressing signals associated with 
the next section of a transmission path extending towards the destination 
address; 
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c) means for transmitting the second optical addressing signals over one or 
more optical addressing links extending towards the destination address ; 

d) means for receiving the optical data signals; and 

e) means for transmitting the optical data signals received towards the 
destination address. 

41. A method for routing optical data signals according to optically 
transmitted addressing signals, substantially as described and illustrated. 

42. Apparatus for routing optical data signals according to optically 
transmitted addressing signals, substantially as described and illustrated. 

43. A telecommunication system comprising routing optical data signals 
according to optically transmitted addressing signals, substantially as 
described and illustrated. 
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